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MATURATION  OI  VOMLRONASAL  RkCEPIOR  NEURONS  IA COCULTURE  SYSTFM
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    We  deNeloped a cu]ture  s}stem  ofiorneronasal  (VN) reLeptor  ]eurvns  Lo analvL  LhL IunLtionat rotL  ofphciomondi1  recogniuon  m  vrr[o  The sphencal  structures

surrnunding  i La-ty  sho-ed  VN  erglns  hke features referred  te as  d  VN  pecket  The VN  pockcts  contained  both VN  receptor  neuiong  -iLhout  miuovilli  tnd

supporting  cells  ln the VN  pockeLs ft- olfaLLor)  nnarkLr  prokin {OMP) Lxprc"ing  Lellb were  recogmzed  It has been mdiLnted  that the VN  reLeptur  neurons  Tn  LhL VN
poLkcts-erc  JmTnatuie  These VN  pockets  dre  not  suitable  to use  for a  pheromonal  reLogmtion  anaTiys  ln thL prLsLnt stud}  we  cstablishcd  a  Loculture  s)stem  to mduce
the mdturation  of  VN  receptor  nLurons  ThL VN  pockcLs -LrL  LoLulLurLd  -]Lh  aLLessorv  elfiLtorlr  bulh (AOB) cells  vLhich  are  targets ot VN  recLptor neurons  At
2"eeks coLutture the nurnber  ofOMP  positive cells "as  greater in cocultLire "ith AOB  cells than  m  V)N peLkLt  dlonL  Luttuic  In thcse VN  peckets  mdn)  VN  receptor

neurons  -ith  microv]tli -ere  obsen  ed  These resuTts ]ndicate  thaL thL VN  iL"ptor  ncui  ons  irc  promoted nHturation  bv use  of  coLulture  svgtem  The  AOB  ceTls  induLed

marurahon  of  VDN reLepter  neurons  m  VN  peckets
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    To  idLntifiv  pLm}cntrkular  neurens  pro]ecrmg trom the optic  teLtum  (OT) to the  toius se]niurLutanv  (TS) in  iainbo-  LrouL -L  ex{minLd  thc fibcr connectiong
bet-een the OT  dnd  the  TS  bi iiljection  ot  a  trdccr (biotinylalcd dLxLrin  imine)  inLo  the  1g Ldbe]ed  periientrTcular neurons  "eie  loeated rn d svperticial palt ot thc
btiatum  pLmNcntmtulire  and  thelr "ere  cldssified  into  at  least three tlrpes (t) PNr]torm neuron  -iLh  an  apiLa]  dLndntL rdmii)mg  ]t thc str]tum  fibrosum et  griseuill
supcrfiuale  (2) pt{onopolar neuron  -ith  dendritic branLhes restnLted  in  the gtratum  a]bum  ctnLJatL  (1) Pyllform  nLuren  with  t long  {pical  dend-te  rainit)ing  it  the
gtnatum  opt]curn  The  morphologv  ofT}pe  1 neurens  resembles  that ofefTerent  neurons  to the nucleus  isthnii in carp  and  this ts pe neuron  "as  piesumabi} labeted from
passmE  axons  through  the TS
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    Most ammaTs  Loine  lo au}id  Lhc LrisLe  if LhL  vsLLrdl  mdldisL  dLLompdmcs  expemcnLc  ofthe  noi  el  zaste  This  is called  the  conditioned  taste  aversion  (CTA) We  haiL
lirLdds  rLporLed  that  inLr  Lsenous  anesthettLs  such ls prepofo1 suppress  CTA  m  the lo- concLntrltlon  but Lnh  mLc  in thL high LonLenLr  LLion  At present experiment  "e

compaied  the results  ohtained  irom the raL  vvtb  thoHL irem  thL moubL  -hiLh  rcpresents  diffeient nituie  in  taste preferenLe and  senytiiities  to emotienal  "imuluH  WL
rtpoit  rLsu]Lb  obtdillLd  trom ros immunohistochernical  stud}  as  "ell  ag  beha"oi al exper]ments

HIgTOCHFMIC4L  PROPERTIES  O)  IHE  CEREBELL4R  NEURONS  IN  (.OLDFtSH
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    Tn the  teleosls  Leiebel]um  the eur}dendroid  Lells die censidLiLd  to prnyLct to othLr biam iegions  indieported]L  Lre distnbuted mainlv  in the PLukmle Lell la)er
lherefoie there are  t-o  ncuron  t}pes in thc Putktnle cell laver m  the teteost eerebettum  tn the presenL studv  Lo r"Ldl  histeLhcmiLal tLiturLs ind  LindLditc

nLurotrinsmittcrH  oS  these neurons  m  the  goldfish corpus  Lerebelh  relrugTade  labehng and  immunehistoLhLniiL  d st vnTng  "tth  anti  GAB4  anu  aspartate  oi  elnti zebnn

II -eie  pLrtormLd in  thc siniL spLumLn  As  L iesult  ne  (JABA  1ike and  7ebr)n  I[ tmmunereicT-iti  "as  dctcctLd m  tht rLtrogrddLii  labLILd Lur}dendroid  Lells

RLtrogridLk tLbeted cells  m  the granule cell laNer vieie  surreunded  b} tltL iLbnn  I[ positiic iiberh About hatf of ietiogiadel} labeled eundendioid  Lel}s  "ere
immunoreactive  Lo the anLi  aKparLdLL  antibod}  ThL"  fiudmgs suggest  th it some  eurNdendroid  cells  Lontam  agpartate  ig a  neureM  LngmitLer  gend  ,m  exulaLorv  sumuh  to
ether  hr vn  regions  and  possibl- reLerve  C]ABAcrgi"nhibitorL mputs  trom the Paiklnle cells

PROP)  RllFS  OF  AMPA  TI  PE  GLt  TAMATE  RECEPTORS  THAT  MEDIAT[  HLtLROS}NAM1(  ]NHIB[TION  A  THE  RAT  CEREBELLAR  CORTEX
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    INe haie preiiously repoited  LhaL rLpLLiLivL  aLLivdtTon  of  dimbing ftbers {CFs) m  the Lerebetlai  cortex eticrts piesvnapLiL ml-bihon  of  CJABAergiL Lr tnsmi"ion
(thit is disinhihihon) lrom  h"kct  Lcl]s  cBCs) to Purkinpe ceats  CPCs) through  aLmanon  of  AMPA  t}pe  glutamdtL rLLLptors  CA)vfPARs) Ho"t}er thc properties
espeLtalllr  1oc ili? Ltion  and  actiyntion  meLhimsm  ei  AMPARs  invokLd  in  Lhis presvn iptTL  mhibitton  ire  not  kne"n  We  thus exdnllned  receptor  mechambms  underl}  ing
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C]luR2 CJIuR3 hctcromerg expregsed  Jt  pregviapltL termmats  of  the BC  tLtiN tted  bv the eicitttorv  ammo  acid  sptlled out  oi the CF  PC  s-tnpses  Such a spitlo-er
dependent heteiosvnaptic mteraLtion  bet"een didercnt s)ntptiL mputv  (ie cx"tdton  CF  and  inhnbitoti  BC)  cemeigmg  on  the snme  1'C-ould profoundl)  mfluenLe

the actixit}  of  Lhe PC  LhL selL  output  ncuron  of  the cerebelLar  cortex

ACTI  AI AND  rrrrCTJVE  UTILIZATIOX  Ob  NLURON  b?ECIblC  mRNAs  TO  IDENTIFY  PARTICUIAR  NFURON  GROUPS  ?ARTI(IPATING  IN
PARIICUL4RblSHBEHANIOLR
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    We  haieobtained niR)NAs  enLodmg  choline aLetyltrin"er  lge (ChAT} tnd  L  Feb protcm  from the gotdfish (C ararstuv  auratuh)  brain B} using  spec]fiL  probes  made

from cD)ltAs  coi  responding  to the mRNAs  in sTtu  h)bridiz ]tions  -crc  "rried  out  on  sectiong  ofthe  figh brainand gpinal  cord  Expresgmns oPChAT  iiRTN  4 -ere  ft]und
in  LvLeplasm  of  spinal  moteneurons  tnd  neurons  in  thc oculomotor  ind  troLhtear nuclei  Expression  ef Lhe c fos TnRNA  enLodmg  c Fos protein -as  mduced  aruficialk
bv Lvve- bs a ITghL vhmuhtion  and  a  prolonged  foreed s-imming  In the foimer Lise  i  sigmficanLly  sLrongLr  LxprLvyon  el e fos mRNA  -aH  detcLtcd Tn neurDns  in the
optiL  tectum  of  the stimulated  fibh in  comparison  vuiLh  lhe LonLrols  In LhL lattLr the t fos mRNA  -as  expressed  in  motoneurons  m  the  spmal  Lord  and  Ntlm  neurons  in

tbe  midbrain  tegmentum  Wc  Lunsider  lhdt the probe for ChAT  mRNA  is tn ugefu1  tool  to identitN  cholmergic  ncruons  at least m  cyp"nid  fish and  that the c fos piobe
Lou]d  bL !ppl}  to dcfine some  brun Lenters  ini  ol"ng  not  only  m  senson  a"d  motor  iui]Luens but dlso  m  cmouen  te irmng  dind  other  brun  functions

DISTRIBLTION  OF  PROLAC1lpt  RECLPIOR  IN THE  M"  T BRAIN
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    In  the  niale  ne-ts  (CuiopL IJvrhogast") prohLtm (PRL) aLts direLtl) on  thc ccntral ncrious  sNstcni nnd  induceg  eourtship  behaxioi Ag i step Lo elucidite Lhe
loLali7ation ot  neurons  on  -hich  PRL  icts  vipe deieloped pol)donal  anhbod}  igdinst  an  ohgopeptJde  Immunohistochemicat studi  of  the ne"t  bram was  perfoimed
usmg  the anubod}  lhus produLed ThL spLufiut}  ot  this anttbod}  -as  conhrmed  bi Western blot analLsis  usmg  mernbTane  proLein frem COS  7 Lells  in  "hiLh  newL

PRLR  x-s  Lr LnsienLll  expressed  PRI R  hke nllrnunoreaetiye cells -erL  obsencd  m  anlLnor  prLopLiL area  mediat  amvgdala  postenor  pieoptiL nuc]eus  suprachiasmatic

nucleus  Nentral  hNpothahmiL]ucleuH nudtus  ef  pLrisLntnu]1]r org  in  md  choroid  plexus In add]tion  "e  pertormed in  situ  hsbridiiatmn (TSH) hx  uyug  iie-tPRI  R
anbsenKL  RNA  probL to cLtect  PRLR  mRNA  m  the bnin  The  gpeLifiL  gigmTs  orPRLR  mRNA  -ere  deLeLted mdmlvm  the tnterior  pieoptic irea  postemor  prceptic
nuLleus  and  choroid  plexus
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    We  prcfo Lousli  estabhshed  medified  associatbeisual  learmng proloLol  ofthL  honL)bLc {Apis mE  ttLfl ia  1 ) m  which  the monochiomatk  1ight stimulus  c62enm) "as
assocntLd  "ilh  probosus exLLnsion  reflex  (PER) to suLrese  solution  auning  it idenuftmg  the moEccular  and  nculal  basis undcrt)mg  Nisual  information  piocessing lhe
rebults  buggested  thLt the tearning Lapa"ts  dilfers ameng  uolonN  mLmbLrb  In thc piesent studi to examme  the relation bet"een di-sion of labori and  leanning
Lapabil]ti  ofi the -nTkeri  -e  LemparLd  thL ILarnmg Lapaeities  ot  the nurse  bees guiid  beeg and  tora.oers Ag i  result  there wns  no  signifiLanl  di derenLe in theii leirning
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